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Abstract of JP2002164345 

PROBLEM TO BE SOLVED: To provide a 
method of depositing film for precisely forming 
a tanta lum oxidation film having a small 
thickness that has very high in-plane uniform 
ity of the thickness, very small surface 
roughness, and moreover satisfactory 
electrical properties. 

SOLUTION: In the method of depositing film 
for forming the tantalum oxidation film on a 
surface of a treated body W in a treatment 
chamber 20 using raw material gas and 
oxidizer gas, an oxidizer applying step, in 
which the oxidizer gas is applied to a surface 
of the treated body, and a reaction step, in 
which the raw material gas is caused to act 
upon the applied oxidizer gas, so as to form 
the tantalum oxidation film, are repeated in this 
order for two or more times. As a result, a 
tantalum oxidation film with a small thickness 
that has very high in-plane uniformity of 
thickness can be formed precisely, with very 
small surface roughness, and moreover with 
satisfactory electrical characteristics, even at 
low temperatures. 
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tcriftonri>s. c©ti^. fi£M^ffi©ia^© 
40 *p 1 1 -,£P 1 2"ctTbhsxa3i*fcjtfx»i!ia:a 

4l/-CjS^.SC4d5-CtS„ C©^SH»ia-C«. it 

w©xa <.^p 1 1 -j&p 1 2©t§^«^< ) 

tacj3*>^gp^-r5teJi)©«>©-c*o. m«.^p 13- 
.^.p 1 4ia , c^sni^SH»xa'c«. c©eir©K 

[b?PI#»ia (#.P 1 2 -*P 1 3) «C"Cj!!iSSS2 0 

*>©t?*o. *p 1 5-.S.P 1 eia-c^sns^ 
x»«o:a«. c©HU©5j£ia (.^p 1 4 -,#.p 1 
50 5) {c-csasss2 ort^Asnrs,ffl*«c»#-r* 
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pet#* *» Hrr * or & s . 

[0027] CO^SWaiSfctetf 4*#WttlWt 

it«0. 4Pa (0. 00 3Torr) gr^ETSC 
ffl9lt»ft^ ^£&2 0rt£X£3l£Uooc<Di* 

SSS2 Ort&cN, #zm<DWE&tiz*m\*z>c t 
iSTm&mt. «*tfl-2»IBffl«T*tfJ: 

amr<DZg-c^sss 2 o rt&cgAS nr ^ti^tc^s 
&©t\ coeaoie-c^sastcittPET^xiai 

[ o o 2 8 ] c ex. ^SH»igi ii7$\%M* 
a&9 2 o WDRji * v c (oxmom '&omm wi 

^SCEXgO^DEA i B-<Dfi, « 4 0 P a (C 
pJISi&S. ±EH4KlS , r»2iaS«'Ctt. 

[0029] Ms\tc<Djz^> ttzwxmom 3 si^w 

«LnH6*ft±5«c % C©H5K^T*3ia60«C:b 

^SBRSJia5l*t»ft«:ffC^ *©«¥ttE*a» 
(BBS) ©«ttfc#-&fipfc*r//xStSW^iStt^x^ 

je3l*»m*. jftP 1 1 -AP 1 1 - 1 , jSP 1 3 - 
AP 1 3 - 1 , jftP 1 5 -jftP 15-1, jftP 1 7 -jS 
P 1 7 - 1 X&AP 2 0 -jSP 2 0 t 1 BKTfr frtlX 

tit. #m*M*mxz'*-v&mt. ap 

11-1 - ap i2, AP 1 3 - 1 -jftP 1 4, AP 1 
5-l-jfl[P18* jSP 1 7 - 1 -jftP 1 8&tf£P2 

0-i-jftP2iH«cTif*>nri»*. cct\ 
S»ffitt, *h*h|fliltf l»BW6ff*.tfJ:^. CO 



(6) #112 0 0 2- 1 64 34 5 
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JrSK-rtitf, ^SSS2 0rt(DMtS*CctJ^MJ^jtv«: 

[ 0 0 3 0 ] WC % #$HIJtfa©ML DJ?£M£fi£3fcCDC 
V (5fc<E#BI2 000-80904 tCXffiffibtc 

MMSCCOiriTtteBTS. H6tt»fl»*4 1 0"CfcT 
10 CVDflEli*tf^yt«F «#H2 0 00-8 0 904CCBB 
iROfclfr&fcSfe) SS#2 0 0*C&tf3 0 0'CK: 
r*tl*h**W©MLDJ^*f7ofcB#©*tl*n<D 

|»Aac«S»BI**h*hH5K*«*!li©!» 

3j»«<o^rjiW*tTofc«©te**si/. *S^a 
tt±i*©^nHr^SS42 0 0'CtcJ6}$l/r 1 0 00^ 
Oiil/ZciS^ 3B»B«^ftco^n-b^iaffi*3 0 0"C 

20 a, tit, mtc&9c<Dam mm2 000-8090 

4) t,CW^btc1ffi;Xjmbtcm£*7jkLXtot) . y'u 

•fexaa«4 1 o'er**. h«c, ^sd«s^^^ 

WttCVDKJ:DflWl/fc»^*^-C*jO. ^u-feX 

as«4 1 o'cr^^o 

[0 03 1 ] c©y-77*»6W6^«cJ:5«: % ^ffiffltc 
HUT* *«9B*tt©*S»A. BB**l*hl- 2 AS 
VI. 5A*jRl/r*$9. *»W*ffiO«6«:ttCVD 
SWK:J:*»S*D©4. 5 AaVjfeDtHia^^'ffifcJ:* 
Smco2 Ad; 0 fcaffiaStffrfcO'NS <^«Cotte 
30 0, S»4lfi»t»6tiact3MWLfc. 

*fficc*$i>r, 7n«fexstt#2 0 o °CcDii^cDMJlo 
J5ESW-h», lHSfcOO. 5AgSr^>0, 30 0 
WW^ttl. 0AlSr*o/c B Sfc, H7ttjB**J 
4 1 0^CcrCVDJ5EK%tfo/c^i*l*?B©MLD^ 

^Sg«3 0 0*C) ^r^U, 4$ttB«se*©-«wa:c 
VDflW«fro^©*S» C/n-te*fi|»*4 1 O'C) 

40 ^TK'f o 

[0 0 3 2] c©^77*i&W6*acJ:5{C, 4S^> 
5r/UWt«©ttffl««r^«3*lSd>tt < t i>M $ 5 0 
A*"Ctt. MtBJ:0fc3(^©t«AO^iWBUE 

3W*«93*tt«: <fc *H©#** ft 0 gnr ^ a c t ^$0 

PET#X&£0C++ »JT#X£l/CN, ^«rffl 
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[0033]^/c 4 ±.&&%MW-C&, aHMWx^O 

4 0 r * > * ;u®{tJi 8 S • 
a£jSffiT*C<h#r££, Tfcb*>> 08 (A) CC^ 
Testes i 0, *J:0tt«liniHIII5±CC»JA8h 
teW?ttf;!/f-- i >AJ:0tt*T»Kffi3K:»b-C, 08 
(B) V:tt*W*+*l'*1NMltl,X*y*frWt 10 

JHUfiHB 5 Jb&C|5l^0DJ¥ 5 0 jr > * Jl*fUI 8 fcttflt 

*>«>Slffiffl3 «>#»K:/Jn3 ft * > *^BWk«*»S C 4 
tfiVSZ. fct 08 (C) KTSTcfcSK:, CO±JI 

«c±»»bi i*«rut:is«S3, liratcmE^rEn 
flours ft£0i 2Kfcivt»9§ofc»£4*ttoT 
ttit?jiv#9 (a i 2#js) aW6*t/a>fctr»©r, 20 

*©«W^4*<l^«C43ftnfI8B4ttS. ft* 

c©*+^*»*MiM«»c*a^ cftKE&esft 

r, m«M IS (Metal Insulator 
Semi conductor) «jfi©* + ^i/^«:t>a 
jrf£C4#r£S. 

[0 0 3 4] ccr«, SWIftc. 
^y^a©SBRi8B«:WK:4o'ClftWUfc^ cn&cRg 

[0035] 

tc<tn«, *<0A9K:fttifcfpffla»*»»-r*c4*j 

-C££. »K 3, 5, 6, 7 V 8«ca3E-TS»!8 

^«cMorjgJi&rsc4«:J:0^*©^>*^K{ha 40 

JtffftKt'lOM)* >*JHMUI«Mtft< EfiWSC 
flfll 4 Efclg 4 ©IBr*f ^SWOS*ff 9 <fc 5 

fifor, Site 
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[0 1 ] *3^^t jorr5«^K*^-r«flaa-c 
[02] *jw^©*i«»«©atht« , f*^A? 
[03 ] *^^fc*jtfsfl»tt»*^'j-«sia-c* 
[04] *fmtfc0m2miM4tt*tt*<t±* 

[05] #*98*ffi©»3IB»W©«h*^ , r*-<A^ 

[06] as 4 1 o , cccrcvDfiXM^f^/cB$4; a 

S2 0 0 'CRtf 3 0 0 •c«cr*h*h**W©ML DJffi 
[07] Sg4 1 O^OCTCVDfiM*frofcKF4#& 
[08] MIM«Bl©+*^^©*+^2/*lftB«4 

[09] ^>^^b^y-h^M^ffi^/c^o 

* + ^> jr«jt©-«*S%rK IS0-C* 

[010] jr>*;i/KifclB©flaau-h4-f>+a^- 
^>3>^>r A4<D««*s-r^7 7-e*&. 

[0in ^>*a^-^a>*-{A<De©flaittia* 

7^T«S0-C*^ a 

[01 2] MI M (Metal Insulator 
Metal) fl^*+^<J/^©l(SW{C^^r»9BT 
£/ctf><D0-C&£. 

2 y-x 
4 KW> 
8 &>Z)lWlttM 
10 T i Nil 
12 y-h^i 
2 0 

2 6 lbftt-# (AHR^S) 

3 0 JBOR^aiA^Xjb (IHMMfS) 
3 2 «{t«WA^^ (BlftSWttft^a) 

3 4 

4 4 $x^#-h 

4 8 *J&tf/x 

5 0A-50D 

w **tt$x^ (m&aft) 
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crown* mm «n 



F 4K030 AA11 AA14 AA18 BA42 CA04 

EA01 FA10 JA10 LA15 

5F045 AA03 AA15 AB31 AC07 AD06 
AD07 AE19 BB02 BB16 DC61 
DP19 EE02 EE14 EE18 EE19 
EF02 EC05 EK06 EM10 EN05 

5F058 BC03 BD05 BF29 BF54 BF62 
BF63 BC02 
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